Topological switching of the COOH-terminal domain of peptidylglycine alpha-amidating monooxygenase by alternative RNA splicing.
Proteins encompassing the two catalytic domains (monooxygenase and lyase) and the COOH-terminal domain of rat peptidylglycine alpha-amidating monooxygenase (rPAM)3 were purified from recombinant Escherichia coli overexpressing each domain and used to raise domain-specific polyclonal antibodies. Four alternatively spliced forms of PAM RNA (PAM-1, -2, -3, and -4) were transcribed in vitro and used to synthesize PAM proteins in a cell-free translation system. The orientation of the proteins in microsomal membrane vesicles was analyzed using trypsin protection assays and immunoprecipitation with the domain-specific antibodies. Only one of the two potential N-glycosylation sites (Asn765-Phe-Ser) in PAM-1 was efficiently utilized by microsomal membranes. PAM-1 and PAM-2 were shown to be type Ia membrane proteins with their two catalytic domains residing within microsomal vesicles and their COOH-terminal domains exposed to the cytosol. In contrast, PAM-3 and PAM-4 were shown to be soluble proteins contained entirely within vesicles. Thus, the COOH-terminal domain underwent topological switching between the cytosolic (PAM-1 and -2) and luminal (PAM-3) compartments as a function of alternative splicing of exons Ba/Bb. Computer analyses of the PAM protein sequence correlated the exons encoding PAM-1 with a model for the structural and functional domains of the PAM protein. The dual topologies of the PAM proteins confer an important means of functional regulation to this secretory granule associated neuropeptide processing enzyme.